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
$EVWUDFW
5HFHQW (8 WUDQVSRUWDWLRQ VHFWRU DFWLRQV IRFXV WRZDUGV WKH GHYHORSPHQW RI LQWHJUDWHG WHFKQRORJ\EDVHG
WUDQVSRUWDWLRQ V\VWHPV WR VXSSRUW FRPRGDOLW\ RSHUDWLRQV 7KHVH PD\ FRQWULEXWH VLJQLILFDQWO\ WRZDUGV WKH
PLQLPL]DWLRQ RI RSHUDWLRQDO FRVWV DQG LPSURYHPHQW RI FXVWRPHU VDWLVIDFWLRQ ZKLOH EHLQJ HQHUJ\ HIILFLHQW DQG
HQYLURQPHQWDO IULHQGO\7KLVSDSHUSUHVHQWV WKHGHVLJQ LPSOHPHQWDWLRQDQGSLORW WHVWLQJRIDQ LQQRYDWLYHZHE WRRO
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QHJDWLYH LPSDFWV VXFK DV WKH VHYHUH WKUHDW RI JOREDO ZDUPLQJ DV ZHOO DV LVVXHV OLNH FRQJHVWLRQ
DFFHVVLELOLW\ VDIHW\ DQG VHFXULW\ 3ULHPXV HW DO  ,QGHHG URDG WUDQVSRUW LV UHVSRQVLEOH IRU D
VLJQLILFDQWDPRXQWRI&2HPLVVLRQVDVZHOODVDFFLGHQWIDWDOLWLHV$FFRUGLQJWRWKH(86WDWLVWLFDO3RFNHW
URDGWUDQVSRUWSURSRUWLRQLQ*UHHQKRXVH*DV(PLVVLRQVFKDUWUHDFKHVZKHUHDVDFFRUGLQJWR
WKH:RUOG+HDOWK2UJDQL]DWLRQURDG WUDIILFDFFLGHQWVKDYH WKHILUVWSRVLWLRQDPRQJWKH
WHQOHDGLQJFDXVHVRIPRUWDOLW\
,WLVHYLGHQWWKDWLQRUGHUWRUHOLHYHWKHSUHVVXUHRQWKHURDGVWUDQVSRUWPRGHVKDYHWREHFRPELQHGVRDV
WR UHGXFH FRQJHVWLRQ DQG HQYLURQPHQWDO LPSDFW ZKLOH DW WKH VDPH WLPH PHHW PRGHUQ GHPDQGV IRU
UHOLDELOLW\ VSHHG DQG VHFXULW\ 7HQHNFLRJOX  7KH ODVW GHFDGH (8 VXSSRUWV WKLV FRQFHSW E\
SURPRWLQJFRPRGDOLW\XQGHUWKH7(17SURJUDPDVDPHDQIRUVDIHUDQGJUHHQHUDSSURDFKWRIUHLJKW
WUDQVSRUW 6XEVHTXHQWO\ PDQ\ WUDQVSRUWDWLRQ FRPSDQLHV KDYH DOVR VWDUWHG WR HYDOXDWH QHZPHWKRGV WR
UHGXFH IUHLJKW FRVWV DQG EHFRPH PRUH HQYLURQPHQWDO IULHQGO\ ,QGHHG PDQ\ RSHUDWRUV KDYH DGRSWHG
LQWHUPRGDO IUHLJKW RSHUDWLRQV DV WKH\ RIIHU RSSRUWXQLWLHV IRU IUHLJKW VDYLQJV DQG UHGXFHG HPLVVLRQV
HVSHFLDOO\RYHUGLVWDQFHVRINLORPHWHUVRUPRUH
+RZHYHU DFFRUGLQJ WR WKH (8 SROLF\ FRPELQHG WUDQVSRUW RSHUDWLRQV FDQ EH PRUH HIIHFWLYH ZKHQ
,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV,&7HVSHFLDOO\ZHEVHUYLFHVDQGFORXGFRPSXWLQJDUH
XVHGDFFRUGLQJO\-RKQVWRQ7KHODWWHUDUHFUXFLDOGXHWRWKHODFNRIDUHDOWLPHFRPPXQLFDWLRQ
DPRQJWKHVWDNHKROGHUVHJVKLSSHUVIRUZDUGHUVFDUULHUVDQGELQWHJUDWHGV\VWHPVWKDWFDQEHXVHGIRU
PDQDJLQJH[LVWLQJVHUYLFHVLQDQDXWRPDWHGPDQQHU7KHH[LVWHQFHRIDQLQWHJUDWHGLQIRUPDWLRQV\VWHP
OLQNLQJDOOWKHGLIIHUHQWXVHUVRIWUDQVSRUWVHUYLFHSURYLGHUVZLOOJLYHIOH[LELOLW\WRFRPSDQLHVDQGLVYLWDO
IRUIXUWKHUGHYHORSPHQWRIWKHWUDQVSRUWLQGXVWU\7KHODWWHULVDOVRXQGHUOLQHGLQWKH(8¶V:KLWH3DSHU
RQ7UDQVSRUWZKLFKVWDWHVWKDWQHZWUDQVSRUWV\VWHPVDQGUHVHDUFKWREHGRQHLQWKHDUHDRIIUHLJKW
WUDQVSRUW IRU WKH QH[W GHFDGH VKRXOG EH FKDUDFWHUL]HG E\ IRXU ,¶V QDPHO\ ,QWHJUDWHG ,QWHUPRGDO
,QWHUQHWEDVHGDQG,QWHOOLJHQW

%DVHG RQ WKH DIRUHPHQWLRQHG VWDWHPHQW WKH PDLQ DLP RI WKH SDSHU LV WR SUHVHQW WKH GHVLJQ
LPSOHPHQWDWLRQ DQG SLORW WHVWLQJ RI D ZHE WRRO WKDW VXSSRUWV WKH LPSURYHPHQW DQG RUJDQL]DWLRQ RI
LQWHUPRGDO WUDQVSRUW SODQQLQJ RSHUDWLRQV WRZDUGV D VDIHU DQG OHVV SROOXWLQJ LQWHJUDWHG IUHLJKW WUDQVSRUW
V\VWHPE\FRPELQLQJVHDUDLODQGURDGWUDQVSRUWPRGHV7KHODWWHUFDQEHDFKLHYHGWKURXJKDEHWWHUXVH
RIWKHH[LVWLQJLQIUDVWUXFWXUHDVZHOODVWKURXJKWKHSURPRWLRQRIFRRUGLQDWLRQEHWZHHQWKHPDLQWUDQVSRUW
VWDNHKROGHUV LH VKLSSHUV IRUZDUGHUVDQG IUHLJKWFDUULHUV7R WKLVHQG WKHZHE WRRO VXSSRUWV VKLSSHUV
DQGIRUZDUGHUVWRVHHNQHDURSWLPDODQGPRUHHQYLURQPHQWDOIULHQGO\LQWHUPRGDOWUDQVSRUWVROXWLRQVWKDW
WDNHLQWRDFFRXQWFRVWWUDQVSRUWDWLRQWLPHULVNDQG&2HPLVVLRQV

7KHUHPDLQGHURIWKHSDSHULVRUJDQL]HGDVIROORZV6HFWLRQGHVFULEHVWKHFXUUHQWVWDWXVRILQWHUPRGDO
VHUYLFHVLQWKH(8UHJLRQ6HFWLRQLOOXVWUDWHVWKHPDLQUHTXLUHPHQWVRIIUHLJKWRSHUDWRUVLQ,&7VHUYLFHV
HOLFLWHG E\ D VXUYH\ZLWK  UHVSRQVHV 6HFWLRQ  GHVFULEHV WKH DUFKLWHFWXUH DV ZHOO DV WKH RSHUDWLRQDO
FKDUDFWHULVWLFV RI WKH SURSRVHG ZHE WRRO 6HFWLRQ  GHVFULEHV WKH UHVXOWV IURP WKH SLORW WHVWLQJ RI WKH
SODWIRUPZKHUHDVFRQFOXGLQJUHPDUNVDQGIXWXUHUHVHDUFKDUHSUHVHQWHGLQ6HFWLRQ

,QWHUPRGDOIUHLJKWWUDQVSRUWRSHUDWLRQVFXUUHQWVWDWXVLQ(8
7RGD\ WKH LQWHUPRGDO IUHLJKW PDUNHW LV UDWKHU FRPSOH[ DQG XVHG IDU EHORZ LWV IXOO SRWHQWLDO $V QR
FRQVLVWHQWSDQ(XURSHDQLQWHUPRGDOWUDQVSRUWGDWDZHUHDYDLODEOHLQRUGHUWRVL]HWKLVPDUNHWZHSUHVHQW
PRYHPHQWVRIIUHLJKWEHWZHHQ0HPEHU6WDWHVRIWKH(87DEOHSURYLGHVDKLJKOHYHOVXPPDU\RIWRWDO
DQQXDOWUDIILFRILQWHUPRGDOWUDQVSRUWLQ(8LQDFFRUGLQJWR8,55VWDWLVWLFV,QWHUQDWLRQDO8QLRQRI
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FRPELQHG5RDG5DLO WUDQVSRUWFRPSDQLHV7KHVXPLVVKRZQLQWHUPVRIWRQHV7KHWDEOHSUHVHQWVDOVR
WKHLQFUHDVHRIVHUYLFHVIURPWR
7DEOH7RWDOLQWHUPRGDOUDLOURDGWUDQVSRUW*RRGVPRYHGE\PRGHLQ
6RXUFH8,&5HSRUWRQ&RPELQHG7UDQVSRUWLQ(XURSH
,QWHUPRGDO
0DUNHW6HJPHQW
7(8V


FKDQJH8QDFFRPSDQLHG7UDIILF
$FFRPSDQLHG
7UDIILF
7RWDO
,QWHUPRGDO
7UDIILF
7RWDO
,QWHUPRGDO
7UDIILF
'RPHVWLF
6HUYLFHV     
,QWHUQDWLRQDO
6HUYLFHV     
7RWDO,QWHUPRGDO
6HUYLFHV     

,QWHUPRGDO WUDQVSRUW LV FKDUDFWHUL]HG E\ D ODUJH QXPEHU RI DFWRUV LQ WKH WUDQVSRUW FKDLQ HJ VKLSSHU
IRUZDUGHU FDUULHUV WHUPLQDO RSHUDWRUV FXVWRPV FOHDUDQFH VHUYLFHV HWF 7KDW FKDUDFWHULVWLF PDNHV
LQWHUPRGDO FDUJRPRYHPHQW D FRPSOH[ WDVN DV VHYHUDO SOD\HUV KDYH WR FRRSHUDWH LQ RUGHU WR SODQ DQG
H[HFXWH IUHLJKW WUDQVSRUWV ,Q DGGLWLRQ WKH H[LVWHQFH RI SRRU LQIUDVWUXFWXUH HVSHFLDOO\ LQ 6RXWK (DVW
(XURSHDQUHJLRQVLQFRQMXQFWLRQZLWKWKHODFNRILQWHJUDWHGLQIRUPDWLRQV\VWHPVLQFUHDVHVWKHSUREOHPV
WKDWWUDQVSRUWSOD\HUVIDFH

+RZHYHU QHZ LQIUDVWUXFWXUH FDQQRW VROYH DOO WUDQVSRUW SUREOHPV RI FRQJHVWLRQ DQG HPLVVLRQV 7KDW LV
ZK\WKH(8VXSSRUWVDWWKHVDPHWLPHWKHGHYHORSPHQWRILQQRYDWLYH,&7VHUYLFHVYLD7(17SURJUDP
HJ0DUFR3RORDVWKHODWHUPD\KHOSWUDQVIRUPLQJWUDQVSRUWWRDPRUHVXVWDLQDEOHVHFWRUWKXVOHDGLQJ
WRPRUHHIILFLHQWFOHDQHUVDIHUDQGVHDPOHVVIUHLJKWPRYHPHQW

,QGHHGLILQWHJUDWHG,&7VHUYLFHVDUHDGRSWHGE\WKHNH\WUDQVSRUWSOD\HUVWKHQFXVWRPHUVHUYLFHPD\EH
LQFUHDVHGRSHUDWLRQDOFRVWFRXOGEHPLQLPL]HGDQGDW WKHVDPH WLPHFDUJRPRYHPHQWPD\EHDFKLHYHG
ZLWKDPRUHHQYLURQPHQWDOIULHQGO\PDQQHU

7KHIROORZLQJVHFWLRQSUHVHQWVDKLJKOHYHODQDO\VLVRQUHTXLUHPHQWVIRU,&7VHUYLFHVWKDWLVEDVHGRQD
VXUYH\ FRQGXFWHG LQ  (8 FRXQWULHV LH *UHHFH0DOWD ,WDO\ 6SDLQ	 6ORYHQLD ZKHUH  WUDQVSRUW
FRPSDQLHVLGHQWLILHGWKHLUQHHGVHVSHFLDOO\LQFRPELQHGIUHLJKWWUDQVSRUWRSHUDWLRQV
8VHUUHTXLUHPHQWVIRU,&7VHUYLFHVLQFRPELQHGIUHLJKWWUDQVSRUW
7KHDLPRIWKHVXUYH\ZDVWRLGHQWLI\WKHFXUUHQWVWDWXVDQGLQHIILFLHQFLHVLQLQWHUPRGDORSHUDWLRQVDQGDW
WKH VDPH WLPH HOLFLW XVHU QHHGV IRU RQOLQH ,&7 VHUYLFHV 7KH VXUYH\ ZDV FRQGXFWHG GXULQJ WKH
LPSOHPHQWDWLRQRIWKH,17(55(*0('SURMHFW75$16LW0HGLWHUUDQHDQ,QWHUPRGDO75$16LWZKRVH
DLP LV WKH IDFLOLWDWLRQ RI LQWHUPRGDO JRRGV WUDQVSRUW LQ WKH0HGLWHUUDQHDQ DUHD E\ WKH GHYHORSPHQW RI
LQQRYDWLYHZHEVHUYLFHV
'DWD ZDV FROOHFWHG E\ PHDQV RI D TXHVWLRQQDLUH LQ RUGHU WR VWDQGDUGL]H WKH UHVXOWV 7KH ODWWHU ZDV
VWUXFWXUHGLQWKUHHVHFWLRQVWKDW LQFOXGHGYDULRXVLQIRUPDWLRQDERXWHDFKFRPSDQ\HJ W\SHVL]HVWDII
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VDOHVHWFFXUUHQWVWDWXVRIRSHUDWLRQVDVZHOODVDYDULHW\RIRQOLQH,&7VHUYLFHVWKDWWKHRSHUDWRUVZRXOG
OLNHWRDGRSW:HUHFHLYHGYDOLGUHVSRQVHVIURP(8FRXQWULHV
,Q WKLV SDSHUZH IRFXV RQ WZRPDLQ ILQGLQJV WKDW KDYH WR GRZLWK WKH W\SH RI RQOLQH VHUYLFHV WKDW WKH
RSHUDWRUV UHTXLUH 7R WKLV HQG ILJXUH  VKRZV WKH UHVXOWV REWDLQHG FRQFHUQLQJ WKH XVHIXOQHVV  QRW
XVHIXO YHU\XVHIXORIDZHESODWIRUPIRURQOLQHFRPPXQLFDWLRQEHWZHHQVKLSSHUVIUHLJKWIRUZDUGHUV
DQGFDUULHUV $VLWFDQEHVHHQWKHPDMRULW\RIWKHFRPSDQLHVUHVSRQGHGSRVLWLYHO\RQ WKHDGGHGYDOXH
WKDWDZHESODWIRUPPD\SURYLGHIRURQOLQHFRPPXQLFDWLRQEHWZHHQSDUWQHUVDQGFXVWRPHUV

)LJ2QOLQHFRPPXQLFDWLRQVHUYLFHVEHWZHHQSDUWQHUVDQGFXVWRPHUV

)LJXUH  SUHVHQWV D QXPEHU RI ORJLVWLFV VHUYLFHV WKDW FRXOG EH SURYLGHG YLD D ZHEEDVHG SODWIRUP
$FFRUGLQJWRWKHUHSOLHVWKDWZHUHUHFHLYHGPRVWRIWKHFRPSDQLHVEHOLHYHWKDWDQRQOLQHWRROWKDWFRXOG
VXSSRUWWKHSODQQLQJRIDIUHLJKWURXWHHJLGHQWLI\FDUULHUVIRUZDUGHUVWKDWDFFRPPRGDWHDVSHFLILFOLQN
SURSRVHRSWLPDOOHJVSURYLGHWULSGXUDWLRQFRVWDQGULVNZRXOGEHEHQHILFLDODQGFRVWHIIHFWLYH


)LJ8VHIXOQHVVRIDZHEEDVHGSODWIRUPIRURQOLQHORJLVWLFVVHUYLFHVSURYLVLRQ
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
%DVHG RQ WKH DIRUHPHQWLRQHG VXUYH\ UHVXOWVZH SURFHHGHGZLWK WKH GHVLJQ DQG LPSOHPHQWDWLRQ RI WKH
ZHEWRRO
'HVLJQDQGRSHUDWLRQDOFKDUDFWHULVWLFVRIWKHZHEWRRO
7KH WUDQVSRUWDWLRQQHWZRUNXVHG LQ WKHZHE WRRO LVGHILQHGE\DVHULHVRI LQWHUPRGDOKXEV IRUHDFK(8
FRXQWU\DQGIROORZVWKHKXEDQGVSRNHPRGHO7KHILUVWOHJRIWKHWULSEHWZHHQWKHRULJLQDQGWKHFORVHVW
LQWHUPRGDOKXELVSHUIRUPHGE\URDGWUDQVSRUWDWLRQ6XEVHTXHQWO\WKHODVWOHJLQWHUPRGDOKXEFORVHVWWR
WKHGHVWLQDWLRQDQGWKHILQDOGHVWLQDWLRQLVSHUIRUPHGDOVRE\URDGWUDQVSRUWDWLRQ7KHLQEHWZHHQWULSLV
SHUIRUPHGHLWKHUE\VKLSDQGRUE\WUDLQWUDQVSRUWDWLRQ









)LJ$WUDQVSRUWURXWHXVLQJWKHLQWHUPRGDOKXEQHWZRUNURDGWUDQVSRUWWUDQVSRUWE\VKLSWUDLQURDGWUDQVSRUW

7KHLQWHUPRGDOQHWZRUNLQIRUPDWLRQLVGHVFULEHGLQWKHZHEWRROE\DQDSSURSULDWHPDWUL[7KHUHDUHIRXU
PDWULFHV HDFK IRU GLIIHUHQW W\SH RI WUDQVSRUW LH XQDFFRPSDQLHG DQG DFFRPSDQLHG VKLS 	 WUDLQ
UHVSHFWLYHO\7KHFROXPQVDQGURZVRIHDFKPDWUL[DUHWKHFRUUHVSRQGLQJLQWHUPRGDOKXEV)RUHDFKFHOO
RI WKHPDWUL[ LH IRUHDFKSDLURI WKHKXEV WKH IROORZLQJ LQIRUPDWLRQ LVDYDLODEOH D'LVWDQFHE\ WKH
HTXLYDOHQWPRGHE7\SLFDOWULSGXUDWLRQF7\SLFDOFRVWIRUW\SHVRIFRQWDLQHU¶¶	¶¶DQGG
5LVN IDFWRU LHKRZULVN\DKXE LV LQ WHUPVRISURGXFW ORVV	GDPDJHDQG WLPHGHYLDWLRQ LQKDQGOLQJ
SURFHVVHV

(DFK WUDQVSRUWDWLRQ OHJSDWK LQ WKHV\VWHPLVDVVRFLDWHGZLWKDVHWRIYDOXHV WKDWGHWHUPLQH LWVRYHUDOO
SHUIRUPDQFH 7KHVH IDFWRUV DUH QDPHO\ WULS FRVW WULS WLPH & DQG ULVN )RU VLPSOLFLW\ ZH KDYH
PRGHOHG DOO IDFWRUV DV DGGLWLYH WHUPV LQ WZR PRUH JHQHUDO FDWHJRULHV ³*HQHUDOL]HG WLPH´ DQG
³*HQHUDOL]HGFRVW´7ULSWLPH	WULSFRVWFDQEHHDVLO\GHILQHGXQGHUWKHVHWZRFDWHJRULHV$VIDUDV&2
LV FRQFHUQHG LW PXVW EH PHQWLRQHG WKDW LW LV PHDVXUHG DV WKH FRVW GHULYHG IURP WKH &2 HPLVVLRQV
LQYROYHGERWKLQWKHWULS¶VKXEVDQGOLQNV5LVNLVDQDO\]HGDVWLPHULVNDQGFRVWULVN

7KHZHEWRROEDVHGRQWKHXVHU¶VJLYHQGHWDLOV LGHQWLILHV WKHSRVVLEOHRSWLRQVLHURXWHVE\XVLQJWKH
DIRUHPHQWLRQHGQHWZRUNGHVFULEHGDQGDNVKRUWHVWSDWKDOJRULWKP/LX	5DPDNULVKQDQ ,Q WKH
VKRUWHVW SDWK FRPSXWDWLRQV WKH ³JHQHUDOL]HG FRVW´ DQG ³JHQHUDOL]HG WLPH´ DUH XVHG  ,Q WKDW ZD\ WKH
RSWLRQVSURYLGHGDUHVRUWHGDFFRUGLQJWRWKHXVHU¶VSUHIHUHQFHV

7KHSODWIRUP¶VIURQWHQGDQGEDFNHQGPDLQIXQFWLRQVDUHGHVFULEHGDVIROORZV
x )URQWHQGIXQFWLRQV7KHVHIXQFWLRQVDUHXVHGPDLQO\E\VKLSSHUVDQGIRUZDUGHUVDQGLQFOXGH
VWHSV
2ULJLQ
,QWHUPRGDO
KXE
&ORVHVW
LQWHUPRGDOKXEWR
&ORVHVW
LQWHUPRGDOKXEWR
'HVWLQDWLRQ
,QWHUPRGDO
OLQN
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x 6WHS$3ODQQLQJ,QWKLVVWHSWKHVKLSSHURUIRUZDUGHULGHQWLILHVYDULRXVJRRGDOWHUQDWLYHV
WR WUDQVSRUW D ORDG IURP DQ RULJLQ WR D GHVWLQDWLRQ 7KH PDLQ IDFWRUV WKDW DUH WDNHQ LQWR
FRQVLGHUDWLRQLQRUGHUWRHYDOXDWHWKHDOWHUQDWLYHVDUHFRVWWULSGXUDWLRQULVN&2IRRWSULQW
x 6WHS % ± 4XRWLQJ%RRNLQJ $IWHU WKH VKLSSHU RU IRUZDUGHU KDV VHOHFWHG LWV SUHIHUUHG
DOWHUQDWLYHLWUHTXHVWVTXRWHVIURPIRUZDUGHUVRUFDUULHUV
x 6WHS&7ULS([HFXWLRQ7UDFNLQJ7KHVKLSSHUIRUZDUGHUXVHVDXQLTXH,'QXPEHULQRUGHU
WRWUDFNPRQLWRUWKHVWDWXVRILWVORDGGXULQJLWVWULSIURPWKHRULJLQWRWKHGHVWLQDWLRQ
x %DFNHQG IXQFWLRQV 7KHVH IXQFWLRQDOLWLHV DUH XVHG E\ IRUZDUGHUV FDUULHUV DQG WKH SODWIRUP
DGPLQLVWUDWRULQRUGHUWRSURYLGHDOOWKHQHFHVVDU\LQIRUPDWLRQQHHGHGIRUWULSSODQQLQJTXRWLQJ
DQGH[HFXWLRQ

$VHULHVRILQGLFDWLYHVFUHHQVKRWVGHSLFWLQJWKHPDLQIURQWHQGIXQFWLRQVDUHSUHVHQWHGLQILJXUHVDEF
DQGGUHVSHFWLYHO\0RUHVSHFLILFDOO\WKHXVHULQLWLDOO\LQVHUWVILJXUHDDOOWKHLQIRUPDWLRQDERXWWKHWULS
HJRULJLQDQGGHVWLQDWLRQFRXQWU\FLW\HDUOLHVWSLFNXSODWHVWGHOLYHU\WRWDOFDUJRYDOXHHWF7KHQWKH
ZHEWRROLGHQWLILHVWKHSRVVLEOHRSWLRQVE\XVLQJDNVKRUWHVWSDWKDOJRULWKPILJXUHE7KHXVHUPD\EH
LQIRUPHGLQGHWDLODERXWWKHQXPEHURIKXEVLHURXWHOHJVWKHWULSGXUDWLRQDVZHOODVWKHDSSUR[LPDWH
FRVW IRU HDFK RSWLRQ7KH ODWWHU LV DOVR DQDO\]HG LQ D FRVW IRU WUDQVSRUWDWLRQ ULVN DQG E FRVW IRU&2
HPLVVLRQVILJXUHF ,QFDVH WKHUH LVPRUH WKDQRQHFDUULHU WKDWSURYLGHVD WUDQVSRUWDWLRQVHUYLFHIRUD
FHUWDLQ OHJ RI WKH WULS IRU LQVWDQFH LQ WKLV FDVH WKHUH DUH  FDUULHUV WKDW VHUYH WKH ILUVW OHJ WKH
VKLSSHUIRUZDUGHUPD\FKRRVHIRUTXRWLQJPXOWLSOHFDUULHUV$IWHUVHOHFWLQJWKHVSHFLILFFDUULHUVIRUHDFK
OHJ WKHV\VWHPVHQGVDQHPDLO WRHDFKRI WKHPUHTXHVWLQJDTXRWHDQG WKHVKLSSHUIRUZDUGHU UHFHLYHVD
%RRNLQJ,'QXPEHUILJXUHG

 
D E
 
F G
)LJ0DLQIURQWHQGIXQFWLRQDOLWLHVRIWKHZHEWRRO

7KHFDUULHUVUHFHLYHWKLVHPDLODQGUHVSRQGWR LWE\LQVHUWLQJFHUWDLQGDWDVXFKDVSLFNXSGDWH	WLPH
GHOLYHU\ GDWH	 WLPH DQG FRVW (DFK FDUULHU UHVSRQGV IRU HDFK OHJ RI WKH WULS 7KH V\VWHP UHFRUGV WKH
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RIIHUVRIHDFKFDUULHUDQGQRWLILHVWKHVKLSSHUIRUZDUGHUZKHQDIXOOWULSLVDYDLODEOHLHZKHQWKHUHLVDW
OHDVWRQHRIIHUIRUHDFKOHJDQGWKHSLFNGHOLYHU\WLPHVLQWKHKXEVDUHPDWFKLQJ7KHVKLSSHUVHOHFWVWKH
VROXWLRQ WKDW LV WKH PRVW SUHIHUDEOH DQG FRQWDFWV WKH FDUULHU LQYROYHG 7KH V\VWHP DFNQRZOHGJHV WKH
ERRNLQJFRQILUPDWLRQ)LQDOO\ WKHZHE WRROSURYLGHV WKHXVHUZLWK7UDFNLQJ,'QXPEHU LQRUGHU WREH
LQIRUPHGDERXWWKHVWDWXVRIWKHORDG
5HVXOWVIURPSLORWWHVWLQJ
7KH ZHE WRRO ZDV WHVWHG LQ D VHULHV RI UHDOOLIH VFHQDULRV LQ RUGHU WR HYDOXDWH LWV SHUIRUPDQFH 0RUH
VSHFLILFDOO\WZRWHVWVZHUHFRQGXFWHGDVGHVFULEHGEHORZ
x 7HVW$7ULSSODQQLQJDQGH[HFXWLRQZLWKDQGZLWKRXWSODWIRUPXVH7KHPDLQDLPRI WKLV WHVW
ZDV WR HYDOXDWH ZKHWKHU WKH ZHE WRRO FRXOG LPSURYH WKH SHUIRUPDQFH RI IUHLJKW WUDQVSRUW LQ
WHUPVRIDGPLQLVWUDWLYHFRVWDQGWLPHLHWKHSURFHVVRILGHQWLI\TXRWHERRNDWULS,QRUGHUWR
GRWKDWWHVWVZHUHFRQGXFWHGLQYDULRXVFDVHVLHSODQQLQJ	ERRNLQJRIWULSVERWKZLWKDQG
ZLWKRXWWKHXVHRIWKHZHESODWIRUP
x 7HVW%&RPELQHGWUDQVSRUWWREHYVFXUUHQWDVLVPHWKRGRIWUDQVSRUW7KHPDLQDLPRIWKLV
WHVWZDVWRHYDOXDWHZKHWKHUWKHZHEWRROFRXOGSURYLGHDEHWWHUWULSSODQLQWHUPVRIFRVWWULS
GXUDWLRQ ULVN DQG&2 HPLVVLRQVZKHQ FRPSDUHGZLWK WKH FXUUHQWZD\ RI SODQQLQJ D IUHLJKW
WUDQVSRUW)RUWKHWHVWLQJSKDVHGLIIHUHQWVFHQDULRVZHUHXVHGDVLQ7HVW$

7KH UHVXOWV IURP WKH LQLWLDO WHVWLQJRI WKHZHE WRRODUHGHSLFWHG LQ)LJXUHVDQG UHVSHFWLYHO\ 0RUH
VSHFLILFDOO\)LJXUHGHSLFWVWKHDYHUDJHFRVWDQGWLPHZLWKDQGZLWKRXWWKHXVHRIWKHZHESODWIRUPIRU
7HVW$$VLWFDQEHVHHQWKHDGPLQLVWUDWLYHFRVWDQGWLPHQHHGHGWRSODQDWULSZHUHGHFUHDVHGE\
DQGUHVSHFWLYHO\


)LJ3LORWWHVWLQJUHVXOWVIRU7HVW$

)LJXUHGHSLFWVWKHDYHUDJHFRVWDQGWLPHZLWKDQGZLWKRXWWKHXVHRIWKHZHESODWIRUPIRU7HVW%$VLW
FDQEHVHHQWKHWULSSODQQLQJFRVWDQGWLPHZHUHGHFUHDVHGE\DQGUHVSHFWLYHO\

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
)LJ3LORWWHVWLQJUHVXOWVIRU7HVW%
&RQFOXVLRQV
5RDG IUHLJKW WUDQVSRUW LQ(8 FRXQWULHVZLOO LQFUHDVH WKH IROORZLQJ GHFDGHV$SSDUHQWO\ JDV HPLVVLRQV
IURP WUDQVSRUW HYROXWLRQ ZLOO LQFUHDVH DFFRUGLQJO\ ,W LV WKXV FUXFLDO WR XVH HIILFLHQWO\ DOO PRGHV RI
WUDQVSRUW E\ SURPRWLQJ FRPRGDOLW\ 7KH (8 KDV DOUHDG\ WDNHQ D VHULHV RI PHDVXUHV WR VXSSRUW JUHHQ
IUHLJKW WUDQVSRUW YLD WKH7(17SURJUDP ,&7DQG HVSHFLDOO\ZHEEDVHG VHUYLFHV DQG FORXG FRPSXWLQJ
ZLOOSOD\DSLYRWDOUROHIRUHIIHFWLYHXWLOL]DWLRQRIFRPELQHGWUDQVSRUW

7KH DLP RI WKLV SDSHU ZDV WR SUHVHQW DQ LQQRYDWLYH ZHE WRRO WKDW FDQ VXSSRUW WKH LPSURYHPHQW DQG
RUJDQL]DWLRQRI LQWHUPRGDO WUDQVSRUW SODQQLQJRSHUDWLRQV7KH WRRO VXSSRUWV VKLSSHUV DQG IRUZDUGHUV WR
VHHNQHDURSWLPDODQGPRUHHQYLURQPHQWDOIULHQGO\LQWHUPRGDOWUDQVSRUWVROXWLRQVWKDWWDNHLQWRDFFRXQW
FRVWWUDQVSRUWDWLRQWLPHULVNDQG&2HPLVVLRQV

7KH ZHE WRRO IXQFWLRQDOLWLHV IRFXV RQ SODQQLQJ DFWLYLWLHV DQG ZHUH EDVHG RQ WKH UHVXOWV RI D VXUYH\
FRQGXFWHG DPRQJ IUHLJKW RSHUDWRUV FRQFHUQLQJ SUHIHUUHGZHE VHUYLFHV0RUH VSHFLILFDOO\ WKHZHE WRRO
LGHQWLILHV WKH SRVVLEOH RSWLRQV LH URXWHV E\ XVLQJ WKH KXEDQGVSRNH PRGHO DQG D NVKRUWHVW SDWK
DOJRULWKP,QWKHVKRUWHVWSDWKFRPSXWDWLRQVWKH³JHQHUDOL]HGFRVW´DQG³JHQHUDOL]HGWLPH´DUHXVHG,Q
WKDWZD\WKHRSWLRQVSURYLGHGDUHVRUWHGDFFRUGLQJWRWKHXVHU¶VSUHIHUHQFHV

7KHUHVXOWVREWDLQHGIURPVRPHLQLWLDOWHVWLQJLQUHDOOLIHVFHQDULRVDUHYHU\HQFRXUDJLQJDVWKHZHEWRRO
VHHPVWRPLQLPL]HRSHUDWLRQDOFRVWVDQGWLPHZKHQFRPSDUHGWRFXUUHQWSODQQLQJRSHUDWLRQV)XWXUHVWHSV
LQFOXGHIXUWKHUWHVWLQJRIWKHZHESODWIRUPLQYDULRXVVFHQDULRVDVZHOODVSRVVLEOHLQFOXVLRQRIDGGLWLRQDO
³JUHHQ´SDUDPHWHUVWRSURPRWHJUHHQHUURXWHV
$FNQRZOHGJHPHQWV
7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJHWKHSDUWQHUVRIWKHSURMHFWHQWLWOHG³0HGLWHUUDQHDQ,QWHUPRGDO7UDQVLW
75$16LW´DVZHOODVWKH0('3URJUDPIRUSURYLGLQJIXQGLQJIRUWKLVUHVHDUFK
5HIHUHQFHV
(8UHSRUW(QHUJ\	7UDQVSRUWLQ)LJXUHV6WDWLVWLFDO3RFNHWGRL
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
(8:KLWH3DSHU5RDGPDSWRD6LQJOH(XURSHDQ7UDQVSRUW$UHD±7RZDUGVDFRPSHWLWLYHDQGUHVRXUFHHIILFLHQWWUDQVSRUW
V\VWHP&20%UXVVHOV

-RKQVWRQ3(FRQRPLFUHFRYHU\WRDJUHHQHUHFRQRP\PRELOL]LQJ,&7EDVHGLQQRYDWLRQV(XURSHDQ3ROLF\&HQWUH

/LX*	5DPDNULVKQDQ.*$3UXQH$Q$OJRULWKPIRU)LQGLQJ.6KRUWHVW3DWKV6XEMHFWWR0XOWLSOH&RQVWUDLQWV85/
KWWSFLWHVHHU[LVWSVXHGXYLHZGRFGRZQORDG"GRL 	UHS UHS	W\SH SGI>DFFHVVHG
RQ2FWREHU@

0XUSK\353RLVW5)*UHHQSHUVSHFWLYHVDQGSUDFWLFHVD³FRPSDUDWLYHORJLVWLFV´VWXG\6XSSO\&KDLQ0DQDJHPHQW$Q
,QWHUQDWLRQDO-RXUQDO±

3ULHPXV+1LMNDPS3.RQLQJV57KH)XWXUHRI,QWHUPRGDO)UHLJKW7UDQVSRUW2SHUDWLRQV'HVLJQDQG3ROLF\
7UDQVSRUW(FRQRPLFV0DQDJHPHQWDQG3ROLF\(GZDUG(OJDU3XEOLFDWLRQV&KHOWHQKDP8.

7HQHNFLRJOX*,QFUHDVLQJ,QWHUPRGDO7UDQVSRUWDWLRQLQ(XURSHWKURXJKUHDOL]LQJWKHYDOXHRIVKRUWVHDVKLSSLQJ2FHDQ
(QJLQHHULQJ06F'LVVHUWDWLRQ0DVVDFKXVHWWV,QVWLWXWHRI7HFKQRORJ\

:RUOG+HDOWK2UJDQL]DWLRQ7KHZRUOGKHDOWKUHSRUWFKDQJLQJKLVWRU\:+23XEOLFDWLRQV1HZ<RUN86




